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fiackgroonfl of The In^gjUoii 

1 . Plold Of Th e i Jt»Va[^i(ar« 

■I'M a invention re la tea to packing upparaliuii for usn In a 

well hr>ro Gtu3 o>«tbodc of drU ting such *ppar<i*iie: out crC tuo 

well bnre r ami' more particularly, to the drilling of packers 
; a*d birirfgc plug* >m*tntf dcJUfrbJ* exponents therein mad* <>t 

• engineering grade pDaetios* 

2. Description Of Tlis Prior Art 

: ln t7ie Grilling or refcorKiog of oil wc>U&, it i* often 

j desirable tn seal tubing or other pipe in the casing of fcto 

*WM, *Otf sample, WSicst* it is laired to pump cement or 
I other Blurry down tubing and forces the slurry out into a 

formation, it becomes aeneaeary to seal the tubing to the 

W *H f-'rt:;1ag e>»d to prevent the fluid pressure nf the slurry 
; from lifting the tubing out of the. wail. Par/fccrs and bridg* 

j plugs designed for these general purposes are w)l Known tn 

3 the art. 

^ is deffirod to remove many of those paokera and 
: plugs from a well bore, ft is frequently elapiUr and lece 

expensive to mill or drill the pacicer out rothar than to 
inrrpJomout a complex retrieving operation, to milling, a 
Mil lug euttec is used to grind the packer or plug, or at 
least the outer components thereof, out of thu uoU bore* 

i 

Milling is a relatively slow prnceaB, but it can be used on 
« PhcKor* or bridge pjugs having relatively h*rd components 

such qb erosion-resistant hard stee-L One such packer is 
auclosod in v. s< Patent Ho. 4,I$jC,&73 to Bullavay, 
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ati&ilgfiud to tt)9 assignee of tbr? present invention and fold 
under tbo tr*aojnarK Eft Disposal*' pinker. 

:tn drilling, a drill Mt iff lusod to cut And grind up the 
COflponenha of the pacher or bridge p'ltig to re»ove it from 
the well bore. Thitf la ft munh fanter operation ttam 
Mining, but requires the packer or bridge plug to be made 
out of materials tflllch can be acoommudatud by the cfriJ 1 bit. 
Typically, enft and medium hardtteeo cast iron arc ucod on 
tbo pressure bearing components, along with some brace and 
aluminum items. Packer* of * % oia type include til* 
Halliburton £2 Drill* onU EZ Drill equeete paoXcrs. 

The RZ nrlll sv» aqueeae pacher* fur example, includes a 
lock ring housing, upper s?.lp W*<3ge 4 lower slip wedgo, <mrt 
lower clip support made of aoft cuut i*on« These components 
are mounted on a mandiei wade of raBdium bardn&BB caet iron. 
•Che £J& Drills euuesLe packer i* Kinuiarly constructed. The 
Halliburton torl.U® bridge plug iff also similar, e*u«pt 
that it does not provide lor fluid flow therethrough. 

All of the above-mentioned panfcerB £iro cliet'Jof.Gd in 
HdUlburton Services 8aleff. and Service Catalog Wo. 43, pogos 
2S61-2SG3, wad the bridge pltig io cilflulosed in the name 
catalog on ptage* 25 56-2557 * 

rhe Drill* packer and bridge plug and the BS Drill 
BV* packer are deaiqned for fast removal from the well boro 
by either rotary or cable tool drilling methods. Many of 
tne corappnenta in tbeee dri liable packing devices are locKad 
together to prevent tbear spinning while being drilled, and 
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the harder slips are grooved ao that thoy Wlf I be broXen up 
an saall pieced. TypitoaUy* standard M fcri«ct>nB tt rotary 
<irill bita are uBed which or<* rota k&ri at speeds of about 75 
to about 120 rjpto. A load of about 5,000 to about 7,000 
puuruki of weight ia applied to th* bit *or Initial drilling 
and increased as necessary to drill out the ro^ainder of the 

or bridge plug, depending upon itB siss. DrLTT 
collars may bu used a a required for weight and bit BtaM li- 
gation. 

These drtliabrft packing devices haw worked welJ and 
provide improved operating performance at relatively ki0h 
tSMptfniturea and preeBuree. T*h& pa a ice re and plug arci 
designed to withstand pressures of about: 10,000 pea and* tem- 
peratures ot about 425* F« attar bein«f sot in the well bore. 
Suoh presaurea and temperatures require the cast aron com- 
ponents previously discussed. 

However i drilling out iron component* requires certain 
techniques, Ideally, the operator employs variation* in 
rotary speed and bit weight to h*lp brsaK up the metaJ parts 
and reestablish bit penetrutims riiould bit penetration oaaoe 
while drill tag* A phenomenon Known ttf tt bit tracking 11 can 
occur, wherein the Brill bit Btuys on ono path and no longer 
cuta into the poefcor plug- When this happens, it la 
necessary to pack up the bit above the* drilling surface and 
rapidly re-contact tTic bit with the pacKer or plug and apply 
weight whale continuing rotation* TMb aids in breaking up 
the established bit pattern and helps to reestablish bit 
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pBJiotration. If this' procedure tt> used, there are rarely 
problom*'. However, opcrHtora m«y .not «np*y t'h*Be techniques 
or even recognize when bit tracking has oocruv-red* Tho 
result 1* that drilling timeB are greatly incrreccted bouaase 
! the bit merely wears agalnGt the surface of the pacKer or 

plug tathor than cutting into it to. brtttifc it up, 

.■ 

While caat Iron components may be necessary for the ht&h 

I pressures and temperatures for Which they are designed, it 

hea been determined tbftt roOBt veils cemented throughout the 
world experience prpesurcs loss than 10,000 pai and'tem- 
poratiuos lees than 425* P. In foot, in the majority of 

t veils, tbe pressure i« loos lhan about 5,000 psi, and the* 

tamper amre 1b leas thoo aboat: 2S0* Thus, the, heavy duty 

• met© T. con 5 truest Ion of the previous paUKtfrs and bridge pluge 

described abov* U' not \isooseary for many apfj liceit ions, and 
if caBt iron components Can be eliminated or miniiftiaodj the 
potential drilling problems resulting from bit tracking 
jfitgbt bo avoided as well. 

The pacKl/iq app&ratue of the present invunfcion polvee 
thie problem by providing pacers and bridge plu$a wheroln 
at l*«frt Home of the componenta, including presHure bearing 
components, art) made of engineering grade plastic* rather 
than metal. Such plastic components &re much more easily 
drilled than cast iron, and new drilling methods juay be 
employed which use alternative drill bits such ae 

' pOiycryetM Vine di&aond compact bits, OC the like, rather 

than standard trl-cono bite. 
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Sumav^ry of The invention 
The well bore pacfcintf apparatus of the prewar invention 
utilizes the sonts general g Bono* trie configuration of pre« 
: viousJy known drillable packers and bridge plug*, but repla- 

;) cfB at least boot of the metal component* tfl til e»*?inec&trj<f 

grade plastina which •can still withstand the pressures arid 

•; 

temperatures e>:poBed thereto in many weJJ boro applied ions . 
.1 ■FbO pl*9tia eompnnentB axe easier to drill out and allow the 

use of alternative drilling techniques to tboBe previouely 

in ono embodiment, the well bore packing apparatus 
comprises a center mandrel, slip means' disposed on the* 
Andrei for qrippingly engaging the well bore wbon in o set 
Position, the. slip, means comprising 6 component thereof made 
ot a plastic material, and packing means ditfpo««d on tbt- 

i 

*l mandrel for sealingly engaging the wall bore *ht>n in the set 

position. Tfta component in tha flip means made of plastic 
fce selected from a group comprising cuota components as a 

: lock ring bousing, a tflip ttedtfo and a fflip support, The 

eUipe themselves may also be included in thLsj group of oXip 
»o&nfl components* The nlipa oay require the addition of 
hardened insert* for tho actual cn^agflioent or the lyell bore, 
'flic Blip means may be on 'upper Blip means disposed ntxovo. the 
packing w*anfl, and the apparatus may farther comprise a 
; lower slip means- di spOS<*4 below tnfc yanking means, the Jower 

slip means alBo comprising a component made of a plastic 
loatertai. 
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>\Ost of the components of the slip means ar© fcia^Jccl^cd 
to substantially eoxiprassive loadirjo when in a aeaJso! 
operating position in the well bofe, aithouyll t'Ofoo toneile 
RnuHrtu may feLflo b* experienced, tfne center mandrel typi- 
cally has tensile loading app I ie;^ KUoreto when netting the 
packer and wften Che packer is in it* operating position* in 
another embodluOUt* the mandrel may sIbo be made oB a 
plastic itoteriaJ « 

One preferred plastic »aterial for at least sou* 
these components is a glacs reintorcod phenolic resin having 
*i tmvilo fttr^nguh of about 18.000 put. ead a compressive 
strength of ebout 40,000 psii , although the invention i.& JiO* 
intended to be limited to this particular plastic or a 
plaatic having fchepe specific physical properties* The 
plaatic materials are proferabl-y selected an<2n that the 
packing apparatus can withstand well preasurBS less thiin 
about 10,000 psi and teniperatares lew than about 425* P- 
In one preferred embodiment, but not by way of limitation, 
the plastic material.* o« the packing apparatus are jgolooted 
Auc % n that the appaK&tue can withoeaod well pressures ucp to 
about S P 0QQ.pBi arjd temper at ur&o Up to about 250° F. 

One new method of the invention is a well bore process 
comprising the steps of positioning a well pacKictg. device 
into gripping and Dealing engagement ttitb the well bore; 
prior to the stop or positioning, constructing the device 
such that a component thereof subject to substantially 
cOTiipruS&Wtf loading, when the device is engaged , is made of 
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plug tic; and thou drilling libe device out o£ tho wo 11 bora, 
The Novice is ^ulceted J?xom * group comprising packer* and 
bctdae plugB, and the plastic component therein is selected 
from ci group coup rifling such items ae locK r Lugs Jioutftngfi, 
slip wedges and Blip support a as previously meat iouftd i In 
en d t Tier e mbod \ men t , fch e proce fee f u 1 1 o er compr i bg b the a tep 
of constructing the device eoch that a cortponenc thereof 
subject to et Least some ten si le loading i& also wade of 
plastic. Fhls plastic component, subject tn LenBile loading 
may be Belected it on a group of Buch items as to* center 
uwuidrol Of the packing device. 

In another BmbodLuKMIt* tb* step of axil ling )s narried 
on I; using a poly crystal 1 uio diamona compact bit*. Regardless 
of the type of drill bit used, the process way farther 
comprise the tftep of drilling using a drill bit wi thoat 
substantially varying the weight applied to the drill bit. 

in another method of the involution, a well bar* proeoae 
comprises- tho atepa of positioning and sotting a paioKeu or 
plug in tne b/sJ1 fcore, ft portion oi: the packer or plug being 
made of engineering grade plaetio, oont acting th« packer* or 
plug with well fluids, and drilling out the packer or pJug, 
using & drill, bit having no moving parts such as a 
polycrystalline diamond coaipant bit, i<his or ci similar 
driJl bit mioht have been previously Ufrfcd in drilling tho 
well bore itself, ero the process may be said to further 
comprise the Btep of, prior to tho atop of positioning and 
setting the* pucker, drilling at least & portion of the well 
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bore "using a drill bit eucti a« u jxjlycrysta:] line diamond 
compact bit. 

in one proper red embodiment, the step of contact log the 
packer ia at a pressure of Iftaa Chan about 5,000 pal and * 
temporftture of less than about 250* P, although "higher 
pressures and temper atnros may also be encountered. 

It J.* An important object of the invention to provide a 
packing apparatus Utilising components mode Od engineering 
<jca<f* plastic and methods t>C drilling thereof. 

It U another object of the invention to provide a 
p*Cfc*lncf apparatus which may &e drilled by alternate method a 
to those usincj standard rotary drill bits* 

Additional object* Art A *d vantages of ths i/went ion will 
become upp^ronu as the following dtft^tied description oC the 
preferred embodiment is read in conjunction with the draw- 
ings which illustrate &'ucl> preferred enbod tiuont v 

Hrief Descriptio n Of The Drawings 
FIG- 1 llluctrates £he pacUing apparatus of the precfonfc 
invention positioned in ft wall bore with a dri31 bit dis- 
posed tVtersabove . 

PIG. 2 illustrates a cross section of a typical 
dri liable pucker roftde iu accordance with the Invention. 
Desc ription Of The Preferred Embodiment 
Referring now to the drawings, and noire particularly to 
Fto. l r the veil boro peeking apparatus of the present 
invention ia Bhown and generally designated by the numeral 
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10, Apparatus L0 is a'hom in a sealing, operating position 
in a won bore \Z. Apparatus 10 cart l>e *et in ttiie poeitlo* 
by any manner known in Btfr art sneb aa setting on a tubing 
String or wire line. A aria I tilt J A connected to the ood (>£ 
a tool or tubing string 16 is shown above apparatus 10 in a 
position to ce>t&wence tin© drilling out of appureifcus 1.0 from 
wall bore 12, MethodB of drill log out apparatus ID *1 U lao 
further discussed herein, 

Rc lor ring now to 9iQ. 2, t'Jie details of q segue ft z« packer 
embodiment 20 of packing apparatus JO will be deiicr ifcod „ 

fMae and configuration of packer 20 is suhfitantially tbo 
Bone as the previously described prior art J22 Drill SV» 
aqueaze packer. Packer fcC) defines a generally central 
opening 21 therein. 

Packer conpriaeB a center mandrel 22 on fchVeh most of 
tbe other componenta are mounted * A :iock ring housing 24 is 
rUapoaed aroirnd an upper end of mandrel 22 and generally 
encloses a J.dcU ring 26. 

DJepoae-d below lock ring housing 24 and pi vo tally oun- 
nocted thereto ace a plurality of uppar olipa 2B Initially 
held in place fry a retaining band 30, A generally conical 
upper Blip wedge is disponed around mandrel 22 adjacent to 
upper «l 1 pa 30. Upper slip w*dgc 32 is bald in placo on 
mandrel 22 l>y a wed?;* retaining ring 34 a&d a plurality oC 

Adjacent to the lower end ot upp&r slip wedge 32 it tm 
upper expanding shoe 30 connected to tho upper a lip wed go -fey 
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a pin 39. Below upper eapantflng shoe 38 are & pair of end 
pacKcr elements 40 aeparatBd by center packer utement 42, ?* 
lowef expanding c'hoo 44 la disposed adjacent to tho J.owet- 
4M>ftb end peefcer elamont 40. 

A generally conical lower slip wedge 46 la positioned 
around mandrel 22 adjacent to lower expanding chofc 44 r and a 
pin 4£ connects the lower expanding ehoe to the lower slip 
wedge. 

Lower Blip we^e 46 J S initially attached to mandrel 22 
l>y u plurality of scxewB 50 and a wedge retaining ring 52 in 
a nanner eisailar to t)>at for upper Blip wedge 32, A plural- 
ity of lotfur Blips 54 are disposed Adjacent to lower tflip 
wedge 46 and are* Initially held in place 2>y * retaining bond 
Sft* Lower Blips 54 are pivot* J ly connected to t>i" upper end 
of ci lovrt»r slip support 58. Mandrel 22 la attached to lowor 
Blip support 58 6t threaded connection 60. 

Disposed in mnrtdual. 22 at the upper end thereof is a 
tenBion SleoV* 62. below which i» an internal Heal 64. A 
Bliding valve 66 is slidebly disposed in central Opening 21 
at the lower end of mfcrvdrel 22 adjacent to fluid ports €8 in 
too ui&ndrel. Fluid porta 6ft la mandrel 22 are in coift- 
mvlnication witb fluid parte 70 in lower elip hotfsib*? 
She lower end of lower elip support 58 iff oLoned belnw ports 
70, 

Sliding v&lve 66 defines a plurality of valve ports 12 
which can be aligned with fluid porta 6B in mandrel 7-2 when 
eliding Wilve 6& is in en open position* r fbua, fluid can 
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flow thruiictfi antral, opening 21. M illustrated ixi 2, 
sliding valve 66 i* io a cloeed position wherein fluid ports 
<5B wre eeAled by upper alfcS lower valve seal© 74 a/>d 76* 
Opening antf closing Of valve 66 it. in a wanner hnown in VUe 
art. 

Setting Attd Operation Of The Packer A pparatus 
Packer 20 is positioned in woll bore £2 and Bet into 
gripping and sealing engagement therewith in a manner 
substantially identical to &i»ilar packers end plug?* of the 
prior art. Full details of thta setting opvrafciou are 
<3iBcloBed in tho afcove- referenced U. $. ratcnt No. 4 4 151,875 
to &u 11 away, a copy of wiilon is included herein by 
reference,, so only a brief description of tbi> fitting opera- 
tion will be described herein. 

By pulling upwardly on mandrel 22 tfhii* holding ionic 
ring bousing 24, the lock ring housing is aoved relatively 
downwardly along the mandrel which foroeB upper sUpa 28 
outwardly and shears screws 36 to pueh upper alip wedge 22 
downwardly ageinot packer element* 40 and 42. Bcrciws SO are 
altfo sheared and Dower Blip wedge 46 is pushed downwardly 
toward lower elip Bttpport" 56 to force lowar slips 54 out- 
wardly. Eventually , upper slip* 26 and lower sUpa 54 are 
placed in gripping ongagemeut with woJU bore 12 and packer 
elements 40 and 42 arc in sealing engageira>nt with tbe wo M 
bore. T7ie action of upper Blips 20 and 54 prevont packer 20 
from being uucet* An will bo seen by those ski Hod in the 
art, preBBure below packer 20 cannot force the packer out of 



http://patentsl.ic.gc.ca/cache/gif702041270dis.afp. 1 1 .sO.25.rO.gif 



8/27/2004 



Page 1 of 1 



-is- 20*1279 

well bore 12, but. instead, causos it Co be even more tightly 
. engaged. 

10 prior axt dri liable packers and bridge plogs ot this 
type, mandrel 22 is made of a medium hardness cast icon, and 
Jock ring housing 24, yppvr slip wedge 32, lower slip wedge 
4E and .lover -slip aupport 50 ar* wade of soft caflt iro* for 
dri liability, Wost of the othuc components are mod* of 
aluminum, brass or rubber tfnich, of cour^ej are relatively 
easy to driir. Prior art upper and lower Blip* And 54 
are made of hard CAS* iron, but are grooved no that the? 
will easily be broken up in small pieces wbeu contacted by 
tbe drill bit during a aril ling operation, 

Ab previous J y described, the soft cafrfc iron construe tl. on 
of IOC* ring boueing 24, upper and lower slip Wedges 32 and 
46 P and 10WOC slip support SB *r« Adapted for relatively 
Uigb pressure and temperature oondltionSj while a majority 
o£ well application* do noi: require a douign for Buoh 
conditions- ta, the apparatus of fh© proiiant invention, 
whicn iff genoraU.y designed lor proesttres lowoc than .10,000 
pel. and tewimrataroe lower than 425° F« , utilized engi- 
neering grade plaetice for ut leaBt epme oC ths component*. 
For cXiumy).«*j one embodiment of tbo apparatus is designed for 
pressures up to about 5,000 psi and temperatures up to about 
250° F« t altnougn tbe iiWOottoo ie not inte/idod to be 
limited to thosfr particular conditions, 

In a first preferred eJnbc41meufc, at least some of the 
previously soft cast iron components of Lbe Blip DK>aofl# such 
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A* the lock ring bousing 24, upper tw& lower slip wedges 32 
and 46 and lower 3 Lip support 5B are made o£ engineering 
grade pXaatics. In particular, upper and lower slip wdgotf 
32 atld 4$ are subjected to substantia J Ly compressive 
loading, Since engineer lug grade plasties exhibit good 
strength in compression, they orate excellent choice* for use 
in componeuta subjected to oompreBaive loading, Uwer slip 
Wpport 58 ia alao subjected to *ubstantially compressive 
loading and oan be loade of engineering grade plastic whoo 
packer 20 is subjected to relative low pressures and tein- 
i pi*reituros» 

■Lack ring housing *4 1b mostly in compression, but doos 
exhibit bow* tensile loading. However f in moot *Uuationa, 
j this tenBile loading is minimal, and lock ring housing 24 

r way also be Bade ©* an engineering grade p.laBtic of subs-tan- 

! tiaily the Bane type as Upper rind Ilower Blip wedges 32 and 

46 and al^o lower Blip houtftdg 50* 
; Upper wid lower alipa 20 oj«3 54 muy a.lso be a£ plftnfcie 

in some application*). Hardened inbertK £or gripping well 
bora 12 when puufcer 20 is act way be required JBifi pwt o£ tbe 
p3*ist.tc a.Upa« 

Lock ring housing 24, upper Blip wedge 32 , lower slip 
wedge 46 P and lower dMp houBing 5B conprUtf approximately 
°* h ^><5 n **t iron of the prior are squeeze packers. 
: Thus, leplaciny theae components with similar components 

j made of engineering grade plasties will enhance the 

» dril lability of packer 20 and reduce the time and cost 
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required therefor. 

Mandrel 22 is subjecte-d to ten&ilo loading during 
setting <m<3 operation, and nany plutftlc* wilt not */>* accep- 
table materials therer-or- However, sosae engineering 
; plastic ftJttjilblL qood tensile loading chHracterifl tics, eo 

i that construction oD mandrel 22 from HUGH plastics .is 

possible. UeinJJor cement b rony tra provided in the plastic 
reBin he neceS-Sdry . 

gxample- 

; A pfictcr 2D was constructed in vA\inh upper slip i/edyc 32 

ana lower slip tfed<jfc 46 wore constructed by molding l:he 
pacttf to aifcfc Iron a phenol ii* rc&in plastic with glass r*ln- 

* forcemout. The specific material used i/kb liberate 4056J 

manufactured by Fiberlt* Corporation of Winu/ia, Minnesota, 
Tmi» material is classified by the manufacturer a two 

5 . Btage phenoDlc with glaBs reinforcement. It hae a tentfilo 

.! strength of 18,000 jiai and a comprssB*ire fitJ!Otie*h of 40 r 000 

psi, 

The t**t packer 20 held to 0, 500 psi without ttoi A HVO to 
} the '*Gd9'*s< (tdivo fhnn sufficient for s«o*t well born co/i- 

•! ditione. 

Drilling Out The Jgacjteer Apparatus 
Drilling out any packer apparatus 10, such ao 
j illustrated packet 20 1 may be carried out by using a Bton- 

L da/d drill bit at the end u£ tubirKj raring 16- Wire lines 

: . drilling may also bo used, with a standard "tri-cone* drill 

< bit. the drilling* operation ie similar to that o£ the prior 
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art except that variation*; In rotary speed and bit v&icftiK 
are ftot critical becanBe the plastic aatcriflU ore con- 
siderably softer than #rior art cast Iron/ thus m^lng 
pacfcei: 20 mucTi easier to drill i>uc t This greatly simplifies 
the drilling operation and reducee ths cost tn& time 
thereof. 

In addition to standard tri-corle drill bits, and pal* 
ticaiUrly if paefcer 20 la constructed utilUInq engineering 
<jrcdc plastics ft> r mandrel 22 W>H as for loeK ring 
housing 24, upper slip wedge 32, toMr slip wedge 46 and 
lower Blip bousing 5tt, alternate types of drill bits may be 
uB*d lAiluh wero impossible for packer b constructed substan- 
tially of cast iron. For example, p^lycrystalline diamond 
compact (POC) bite may be used, Drill bit 14 in FlG. I is 
iXigstrfttefl as a PuC bit, Butfti drill bits tiaVG the advan- 
tage of having do roving partg which c*\\ jam up. Also, if' 
Lh* well boro IbMlf waft drilled with a TOC bit, it is not 
necessary to replace it with another or dltforraft type bit 
in oi*6er to drill out padcoc 20 4 

While ei eij>o<?iCio squeeze packer configuration of packing 
apparatus 10 baa boon described herein, it tfU be 
understood by those shiUcd in tlw art that other sqnoese 
packers Of thi* general conf igurotiot) uraotioned may also be 
constructed utilising components selected of sngri Tigering 
oracle pUstioe* Additionally, b^id^ft plugs of this general 
configuration may also be manufactured «1th plastic cum- 
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It will ha »een« therefore that the well bore packing 
packer apparatus and methods of. artJliiKf thereof of the pre- 
sent Invention ere well adapted to carry out the ends anil 
advantages mentioned ae well. r«£ frbose inherent therein, 
tfhile a presently preferred embodiment of the apparatus and 
various drilling MBtnods )mve been discussed for tfna pur- 
poses of tniB dicc.lo.sui-e f numerous charges in tne arrange- 
ment and conflt ruction of i?ar*:s and the steps of the me thud er 
may fce mode by those skilled* in the art. All sutti Ranges 
ore encompassed witliln the goope and spirit of the appended 
claims. 



■i 
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The eiribo<ilmc»ttf of, the Invention in which an cxolusrive 
property or privilege iv oUlwd are defined &c; follows* 

1< A wfill bare proeesn coinpri fifing the steps of 5 

positioning * well packing device into sea] ing 
engagement wjth the wel.1 borer 

prior to said step of positioning, constructing* 
said device such that o component thereof subject lo eub- 
stautiaUy CO 'Apre naive loading is made of plastic; and 
drilling said civvies out oC said well bore. 
2* 'i/he process of clairo 1 heroin eai.<J device is 
selected rxo» a group comprising packers and bridge plugs. 

3. The process of claim J wherein said component in 
said device is nelected from a group comprising loc* ring 
housing*., slips, ft.iip wedges and slip- supports . 

4. The process Of: claim .L Jjurthex comprising the step 
of constructing Baid device Buck ttmt a component Lherecf 
subject to at least some tensile loading tfc jm&de of plastic. 

5. The process of claim 4 wherein said compohont sub- 
ject to tensile loading is a center -aaadrel of said device. 

6. The proceed o£ claim 1 wheroin said *tep o£ drl:ii- 
In* is carried out with a polycryefcalliaa d'tautond oompfxet 
bit, 

7. The OTCOt'Css o<? claim 1 wherein said step of 
drilling is carried out using ci <<ri.U j>U without aubstan- 
fctally varying weight applied to Baid drill bit, 

8. A well bore process conaprieing the Bcepo of: 
positioning and setting a packer in said woU *>ore, 

a portion of- said packer being made of engineering grade 
plastic* 
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contoOtio<3 «aid pacfcex with welt fJvidBj and 
drilling out said packer gBirig a polyczystAlline 
diamond cow^aot bit. 

9. The proofs of claito 8 wherein said step o£ con- 
tacting is at a temperature of lees than about 250* 
s 10. Tb* prooeaa of claim wherein Baid atop oS con- 

tacting iB at- a pressure of lead than about 5,000 psi. 

11. T*l* process of ulelut C wherein Bald portion of said 
packer is one Of ft. loci ring houifing, slip. Blip treU^Q, *Lip 
support i and mandrel thereof ♦ 

12. The procens of cJaia 8 farther comprising the step 

i 

1 oi'4 prior to said stop of positioning and setting Bald 

j pncttiH?, drilling ot leost o portion of said k<?il bore ueintf 

j a polycryfftalUne diamond compact Mt, 

| 13* 'JThe process of tOaiin 6 wherain said step of 

■ drilling ia carried oat without b bob t ant Lolly varying weight 

applied to sai<* bit, 

14- A Well bor© pagKino apparatus corapriatugi 
a center juondrolj 

slip cieana dlaposed on said mandrel for grxppingly 
engaging said VfoXl bore, Bald slip moans comprising a s.l ip 
woflge made of o plastic material; and 

* packing meanB di»poft#d on said mandrel for 
sealin^ly engaging said well boro tfhon 1n a Bet position. 

• is. The apparatus of Claim 12 wherein said sLip meanB 
ia on upper slip means disposed afcove said packing wfrcine and 
further comprising 4 lower slip means disposed below said 
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packing m^ana, said lowor slip mou/is a0mprl.sl.ri9 juiofctar eiAp 
wedge macle ot a plaatin material, 

1€. The apparatus of. clfcli* 14 Vherel.rj BA ia slip means 
comprises a lock riug housing nude of o plastic Material* 

17* The apparatus of claim 14 wll&rein said* Blip mean a 
comprib'05: « lower alip support, mads oJf plastic material. 

18. The apparatus o£ claim. 34 wherein Baitf slip weans 
comprise* eUpH aiacle of plastic nutor 1* I , 

IS. Tbo apparatus oC clai» 14 further wherein said aem- 
drel ie made of a plastic material. 

20, The apparatua 0 t claim 14 wharoin sold plaetic 
material is d glass reinforced phenolic reBin* 
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Abstract Oil r fho Discl osure 
A wfrll bore packing apparatus anti var. Lou* nufrfchoda of 
drilling tlic apparatus, The packing apparatus may include 
packers and bridge plugs utilising engineering grade ploBtic 
components substituted for previously Known CftCt iron cio»- 
ponente therein. Kethods oZ drilling out the packing 
apparatus without significant variations lr> the drilling 
speed and height applied to tne drill bit may JOe employed. 
Alternative drill bit typos, t>uc«h *s polycxystalllnc* diamond 
compact (PPC) bits may alBO be vised. 



i 



http://patentsl .ic.gc.ca/cache/gii702041 270abs.afp. 1 .sO.25.rO.gif 



8/27/2004 



Page 1 of 1 




http .-//patents 1 .ic.gc.ca/cache/gif/0204 1 270drw.afp. 1 .s0.25 .rO.gif 



8/27/2004 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . ■ " 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (USPTO) 



